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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 3-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ugajin et al (U.S. Patent #5608231 ), in view of Mimura (U.S. Patent #4424525), 
further in view of Hayashida (U.S. PG Pub #2002/0017690). 

With respect to claims 1 and 3, Ugajin teaches a first material region (Fig. 
8, 3) and a second material region (Fig. 8, 2), wherein the second material region 
epitaxially surrounds the first material region and forms an interface (Col 10 Ln 
13-18), and that the first material region forms a quantum well for free charge 
carriers (Col 9 Ln 30-31 ), but does not teach that the materials of the first and of 
the second material regions and/or their dimensions and/ or their dopings being 
such that a Fermi-level-pinning is observed at the epitaxial interface of the 
second material region opposite to the interface of both material region. Mimura 
teaches a channel region having a surface with Fermi level pinning (Col 1 1 Ln 
41-46). It would have been obvious to one of ordinary skill in the art at the 
invention was made to pin the Fermi level at the surface of layer 2 in Ugajin in 
order to fix the surface potential of the layer. Furthermore, Ugajin does not teach 
that the second material region having several clamp-like surfaces provided 
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epitaxially to each other. Hayashida teaches a semiconductor substrate clamp 
elements formed thereon (Paragraph 27). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide clamps on 
the device of Ugajin in order to protect the circuit from electrical damage. 

With respect to claim 4, Ugajin teaches a further material region (Fig. 8, 1) 
is epitaxially provided, such that Fermi-Level-Pinning is only present at the 
nonepitaxial interface opposite to the epitaxial interface between the second and 
the further material region. 

With respect to claim 5, Ugajin teach that the first material region has a 
dimension o f 0.5 to 50 nm (Col 1 1 Ln 30-31 ). 

With respect to claim 6, Ugajin does not teach that the shortest distance 
of the quantum well to the nonepitaxial interface where the Fermi-Level-Pinning 
is observed does not fall below the size of the depletion length d. Mimura 
teaches that the shortest distance of the quantum well to the nonepitaxial 
interface where the Fermi-Level-Pinning is observed does not fall below the size 
of the depletion length d (Figs, 14 and 15; and Col 11 Ln 41-57). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made 
to for the shortest distance of the quantum well to the nonepitaxial interface of 
Ugajin as taught by Mimura in order to have the device function in the 
enhancement mode. 

With respect to claim 7, Ugajin teaches a material for a further material 
region with is identical to the material of the first material region (Fig. 8, 1, GaAs). 
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With respect to claim 8, Ugajin teaches that a metal is used as material 
for a further material region (Col 8 Ln 54). 

With respect to claim 9, Ugajin does not teach the materials of the first 
and of the second material regions show quasi lattice matching and are provided 
dislocation-free to each other. Mimura discloses that the materials taught by 
Ugajin, AIGaAs and GaAs show quasi lattice matching (Col 15 Table). 

With respect to claim 10, Ugajin teaches Al y Gai- y As and Al x Gai- x As as 
materials for the first or respectively second material region with x>y for the 
formation of a step in the quantum well (first material is GaAs, second material is 
AIGaAs; hence y=0 and x=1 ). 

With respect to claim 11, Ugajin does not teach that a concentration of 
free charge carriers of at least 10 10 cm" 3 , particularly of at least 10 16 cm" 3 in the 
first material region. Mimura teaches a well region doped to a concentration of at 
least 10 16 cm" 3 (Col 14 Ln 21-22). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to provide a concentration of at 
least 10 16 cm" 3 in the first material region of Ugajin as taught by Mimura in order 
to provide electrons for the operation of the device. 

With respect to claim 12, Ugajin teaches a metal Schottky electrode with 
gate function for the control of the charge carriers (Col 9 Ln 53-54). 

With respect to claim 13, Ugajin teaches a transistor. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on 571-272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/B. P. SV 

Examiner, Art Unit 2826 
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Primary Examiner, Art Unit 2826 



